Site specific and reversible protein immobilization facilitated by a DNA binding fusion tag.
Due to the complexity and diversity of protein structures, site-specific protein immobilization has always been challenging. On the contrary, DNA immobilization is straightforward with well established chemical methods. Single-strand DNA binding protein (SSB) binds tightly to single-stranded DNA (ssDNA). Herein, we investigated the feasibility of using SSB as a fusion tag to facilitate site-specific and reversible immobilization of target proteins. As a model system, we constructed a fusion protein by joining a superfolder green fluorescent protein (sfGFP) with SSB. The fluorescence emission and ssDNA binding affinity of the fusion protein were compared separately with those of the individual modules. Both modules fully retained their properties in the fusion construct. Next, we covalently attached ssDNA (dT(37)) to a supporting matrix through either amine or thiol functionalization. The attached ssDNA mediated reversible sfGFP-SSB immobilization. The immobilized protein could be released through changes of conditions including pH, concentration of divalent cations, and the presence of the complementary dA(35) oligonucleotide.